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Abstract 



PURPOSE: To maintain high panel performance and to Improve a production yield by forming a liquid crystal layer to the 
thickness smaller than the diameter of spacer beads and simultaneously smaller than the max. thickness of flattening 
layers disposed on color filters, thereby maintaining the uniform liquid crystal thickness and impact resistance. 
CONSTITUTION: The surface of an insulating substrate la is provided with an undercoating layer 2 and the color filters 
3 are formed. Next, the flattening layers 4 for filling the spacings between the color filters 3 and flattening the surface are 
formed. The flattening layers 4 are so formed that the max. thickness (t) attains 1 .5 to 5&mu m. The spacer beads 12 
are sprayed on the substrate surface plotted with sealants. The diameters of the spacer beads 12 are so selected as to 
be larger than the cell thickness and are preferably in a range of 0.6 to 3.5&mu m. The beads of a diameter of about 1 .2 
to 1 .3&mu m are selected if. for example, the cell thickness is set at l&mu m. As a result, the beads 12 are fixed 
between the substrates in the state that the beads are embedded into the substrate surfaces and, therefore, the uniform 
thickness of the liquid crystal layer is maintained. 
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^J£^M (S.\p\m e^0 7tf>^'5(!J=S:#i-# 

tt?to-7-%jf L^T, iMieagS 0 0~2 0 0 0 r 
PtnTlHie^-B-AjriSc,, ^jfg^g (EIrIM) ^M=&vfc: 
V^^^aSL. EiSjKI 0 a, 1 0 bh-r-So -^tfy^^^^j 

>> U-3>, x7n>, /-Jf'jyntf UV, T:5";;^^ 

<fflv^e)i^So ^ify^f^^s^m^^, ^ma<DmKts 

5:7 fv^'^aS-r-Sr i:fCt5o ±IEo-5-©(hiS 50 
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nso ^fyi/^as^, Mas^Sri^^r-So 

[00 3 6] Xe-n (01 3 (a) ) 
-:&©SS, 6f S L. < l±|g 1 »«^® (iB|SlK®^M) 
trg*t'-Xl l^rSt^-rSo feg«e-Xl 1«, IS 

^A^e>5^J:SS*S^JT-J^^SnTV^S„ gf#tf-Xl 1© 
ilg«2~l 0 ^md'JfS L<, -< V tf^UT^Un- 
^l'^W^^tr^^SScLT, 5 0-1 3 0f@/mm'eSfr 
«c*-rSo Sit, ^#f-Xl 1 (i^Stifjh^Maffit 
^«$nTLt3o ^J&-rs<k-5f3, ^lS«i:^2« 
ST?^»r-r2)fii:g^-r5. SS^gi5©^^^^ffiS-li- 
So ^»tf-Xl lA5#ftt-Si:, -^Oil^fn-SgS^i-*' 
^«f-Xl 1 $r:fhLTt3-:^©SffiC^*LT 
dfcSb, fe*^*f-Xl ltt^»fT'«OiiSni.^itC 

«iC*-rS©*W$ LV^o 
[0 0 3 7] X@-o (08) 

te;^©S®, $ft L<»±m2S:E«® (^Jx.«E(°]K^ 
ihiSPJUJiOJSli-rSo 04" 2 1 ;6StflhaiJ-e2 2*5jgfBgE' 

Ttt, «»J^(fs^^'(btti^^>'«ii^©IS!»t:tt«)li# 
3^A5fflv^e>i^, -r-f x-<y9-cj:oiiH-r2.o 
tt::n(rPS5.-r, T.i'V-ymm. mskM<DmMizfc; 

cTm:sLmtR.$n^o sfc, s^-te-'i'ff^ra^©** 

=&#«LT^^-rn(i^V>, ^5, 5^5-fi2 3(i0 8C 

?gB^B#*4^©*1^CJS C T ^ S r ^ 
■C^, ■8'Jx.«ffiAn2 2©3!*Ja(wJ^fiSLTt) J:V>o tfc 
0 8^rfev^T, r$-M23(±, ^s^^it^1-©^l^^^^« 

©ffiB(3^CtSr i:A5-e§-s„ r©^, -tr;u4'-\' y© 

[0 0 3 8] Xg-p (01 3 (a) ) 

tt, ^^it^J^«iliLfc*ffi^®{rx-?-■9■t^-Xl 2$r 
gi^rSo :x-?--9-tf-Xl 2©B:Sti, ■fe-'UffJ: 
cncS J:-5HS*5^n-5A^ 0. 6~3. 5x/m©ffiffl 

1. 2~1. 3 //m@fi©S0e-X«rii»?-r-5. kf- 
X©*#i:LTfi, i'"J;^;tf-X, 7;i' 5 f-X;^^*? 
$ L<ffiV^c>l^, ^IJAtfx^' /-yu^tr^ftUT 1 0 0 
-7 0 OmXmm' iZtj:i, J:"? {zmi&-kmzm.^T 
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CO 0 3 9] i^. x@ost/pf3S3v^T, mikm^mm 

ntxntj:^ Z tibm^-^^^o Se-oT, I^o, p® 10 
[0 0 4 0] Sit, Xgnt'*3lt-5^»tf-7rtt, 

Ltzj:viz. mx\£mitmis.f*i\ziis^-ri><^^(Dmmz 

ts:\-^mmm\znts:oZLi)m^L\\ i-pT, — :^©* 

[004 1] XS-q 

9-fcf-Xl 2?:SS[^feLfc{||cp*ffi$; 20 
EloJ^lOa. 1 Ohtmmiztsi^^oizmi^zm&L 

'ii^e.i 0-1 2o^rB^soii!iL, mm^-xi irz/h 
stmz limits ii:. mmm^mmr^o spto. 

CJjVTfi, S«f-Xl 1 9-tf-Xl 2 5:SiJ 

®S^ti5cl^t, ^»tf-Xl 1 =S:'i!cflJLfc«0©^S=& 
H^LTflSO-a-tPiiS/isf), ^ttxe^3^3V^xg»tf- 
XI lA^ffio;fcO, S^«®A-e>Ji5i«■r'5.iJ•IBA5^iV^„ 

sfc, x-^-- 9-e-xi 2fig^#tf-xi icj±'<Tii: 
^1-5c:i:ti^cv\ *xSf::J:0, S«tf-Xi u ;^ 

^^-^ tuf-xi 2(D\^rnij?b-iki-i,zm.^^Htz^mx' 

[0 0 4 2] Xg- r 

m^m^m^^thTh^'jiz. mi&mtmzmmt-Q 
*-rso ^tzmxi£7.i^7-(rmmiz. m^mizis\,^T 
L, mm(Dmn^nt£vzth-^^^o 

[0 0 4 3] X@- s 40 

±mj:mX'n^tltz^^a-^J\^iZi]^5'JV7.Mi^y^^ vC 

[0 0 4 4] *^?g^zi3V^T^i, fR^jii 3®ff$ 
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(T) t¥aftM4®»$ (t) AW^.^ri:^rJ: 

Sgfitl%i^*«{£<, ?e[8%aAXSC:j3WS^@*5|S]j.-^ 
-So tfc, ffiriS®J:^trVSfl:@4=Sr^ih 
^J2 1 ®Tffl!HrtT?J^figt-Cfc< Zttr J:0, ?Ka®ft 
Ai6«?&^(3^i<9, KCSig#®A5[a)Ji-rs„ SC, ?g[H% 
-tr;wrtix(i011 (b) I TQ-CiS 

4 Sd'J^figSnXfcO, SI 2 (a) C^i59J"C55-r J: "5 
\z. ?g£AS«4 3»3?SoT^fflHri£A?0, ^fS®^^A« 
KlhSnSo SI 2 (b) tt?E*®?gS-b;U0?ga®Sfi 

^m\.fz^^-^2.Zk.9Srm(r>n±MZ li:®PBltr^?S 

[0 0 4 5] *%?lc^5v^t:fflv^5w^:®-ct■5, 
B^Btt{t;^t;&t5'>/j: < i: i>-a®*^ffiMk-a-ife (A f 

^.nso KfgEH^Biafi^t;=s:«5£•rs^fSLv^?gEBm^t^t; 

fcUTf*, Ti2-SS:^l~5®«jt**-rs?gBli4<t^ 
[0046] 

[<kl] 

Y, 

[0047] p. qli, 0, 1, 2, "CiboT, p + q 
tilXtt2TS)0, Rz,, R22«, ^^g^8!cl~18 
®a:^t^X«^^Kt^®7;u^;i'»-e$)0, 
4'®lo, L< fi2oJ.:i±®y f^uy^ti, 'Nxnjg 

^*5pgU)^^v^^<^{=^-o-, -s-, -co-, -c 

HW-, -CH = CH-, -C = C-CJ;oTBt^^ 

[0 0 4 8] %fz. Rz,, Rz3t±3t^SteT'$>oXt,g. 

[0 0 4 9] Y, «, *«X{±:7 -y^^«jD-r. 
[0 0 5 0] 
[ft 2] 
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-«^2 <^>-OC-B.-R,. 



Yi 

[00 5 1] Y.li, *^X{i7 yg?:5gi5L, R Vn^^T-O-, -S-, -CO-, -CHW-, -C 

ts»±, ^^il^&l-l 8©i:®tt3?.(i5i-iKt^CDT;u+ H = CH-, - C = C -tr J: oTgtgl^ e.i^TV^T t 

;vS-CfeO, R,4(i, Tk^i^^, /Noyy, CNS, X fe<, W»i, /Noy>, CN, CFj^r^fo Sy-c, R 

ti, ^^H^tlcl-l 8c9iC«t^X{i^)-iKt^©7;b+;v 10 Rz^fiTt^gttT'ab-^T^jm^o 

STafe"?, Rti. Ri4 095^-r^T;u:^;UiS4'© 1 t [0 0 5 2] 

[0 0 5 3] Rjs, Rj.li, ^^^i^f&l-l SOiia TV^T^Jg.< , Wfi, /Nny CN, C F, ^r^f, 

^■5L\i^m.^(DT)V^)\.m-r:h*i. »T;U+;i.a+01 [0054] S/c, Res, Ra.(i3fe^SttT-SoTta 

^L^iV^^frT-O-, -S-, -CO-, -CHW [0055] 

-CH = CH-, -C = C-{rj;oTet^Ae>n [{l:4] 




[0 05 6] Re,, Rz.Ji, 80iS^ [0059] R^,, R,.li, ^^M^-iEfc 1 ~ 1 SCB® 



gL/^V^^#T--0-, -S-, -CO-, -CHW 
-, -CH = CH-, -C = C-{r J;^Tftt^xe>n 
TV^T^Jg.<, W(i, /Nny>, CN, CY^^m-To 
[0 0 5 7] tfc, Ra,, R2.(±?¥:^gtt-Cafe-:>Tt A 

[0 0 5 8] 
[<t:5] 

-^5 



0 



^L>&:V^^#-e-0-, -S-, -CO-, -CHW 
-, -CH = CH-, -C = C-{CJ:oTfit^x.?,n 
-CVNTtA<, Wfi, -'Nny>, CN, CF,$:S^fc 
[0 0 6 0] Sfc, Re,, R3(itt3¥:^gttT'*-:>Tt A 

[00 6 1] -fiS:^l ~40lt:^t;c9J:OftfS Lft^ife 

[0 0 6 2] -fig^l ®'fb'^%CDJ:CiifS LV^'^t:1^^ 
40 [006 3] 
[<l:6] 



^-<^>"^0)^^ ^-<^>-<S^OR ^^^MO^-^'' 




O) 



XR 
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[0 0 6 4] 
[0 0 6 5] 



15 
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[ft?] 



& 



Y. 



[0 0 6 6] 
[0 0 6 7] 



-fiS:^ 3 (Dfb-^feCD ct 0 SF^ L v^<b^%^J [{k 8 ] 



R 



o o 



[0 0 6 8] 
[0 0 6 9] 



[fb9] 




orvo>-oR 




[0070] Rf±, >'Nayv. CN*, X 7yW4^;i'S-e^'3, g5T>'U:i^;U*4"® 1 hL<ii2 
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-0-, -S-, -CO-, -CHW-, -CH = CH 
-CsC-^rJ;o-cet^A€>nTV^Tta<, W 
Ji, jsnfy^ CN, CFjSrS^-fo Sit, Rtijfei^g 

[007 1] Y, li, 7k5&3l« 7 y ^^^^Dfo 
CO 0 7 2] Xg- t 

[0 0 7 3] ±ISffl<i:dCLTf^@$ia7t?gS-fe;ucDM 10 
[0074] 

[siss^j] -:^©«sfc?gB^B^B^^r*3v^-c¥a•^t;g§:*-r 

Lfcyo-fe;^ fZ:telt^ll 1 Sgfr j3V^T3FS^t@ J; OT 
Ltzo 

[0 0 75] (-y-yyyn) 

iisf. SSI. 5am. ^«®«4H, ^^i^l. Sum 

Cry SmC* ■■ SmA - 



-22. 1°C 67. 7'C 

[0 0 8 1] Wl, a^ife®^feSfS^I±, Ji-^y:r.ju 

^:>';^xAFP-8 O/FP-8 2®* h X7^- 
[0 0 8 2] ?^[^>'^•*;^cDff^ffi^^i^>:o<^;^^r^f^co/io 

[0 0 8 3] mM^\:XTiZmr. 

[0 0 8 4] 

[«1] 



30 



40 
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(DR. G. B®*^ — 7 -f K-'^^ — >5ritK) 
SEtito ^¥aik^±(r>'x''JTe&^LT»$S?77 0 0 
AO I TOffi/^i'-y %rJ^JEStfc», I 

[0 0 7 6] m2»«ffiO : ««*-7>^±Hff$iK77 0 0 

AoiTOKA^'-y mmmmii) ^mssiLtz^, i 
[0 0 7 7] -^(D&m\zmmif-:x^m.^L. te:^® 

[0078] (■9->/^;v2) -y-vy^n (;:*5lts»2S 

Ai'-y mmm.mm ^m^Ltzm, itoi^±c-> 
^mMzoooA^m&Lfzo i}^i-i>mm^2«irfm 

[0 0 7 9] rn?>-9-yy>'H s.t;2®^-fe>'ucfr32&L 

fcJr^'iT'o-ti;^ (XSs) CJpi;T^ifi-C?gB%aA=& 
[0 08 0] 

[asci] 

■ C h I s o 



90. at; 



99.5"iC 











a A a ^ 


0/1 0 


0/10 




0/1 0 


0/10 




2/1 0 


0/10 




8/8 


0/10 



50 



[0 0 8 5] ±«©ieSJ;'3, •fe;v=¥^* 
[0 0 8 6] 
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mil :^^^<Dm^Bis^0~m^^'rmm^mm'^$> 

[04] ^^mo^m^Bm^f-^ti^-y •< ju^-tmytm 

[0 5] ^^m(Di&^Bis^0mimmm(oms]W.m^^ 

[06] ^^m0m^Bm^(Dm2mmm<D'^^^'mm^m 
-r0Tfe^o 

[0 7] *%W0?SB^B^^0m2S^#|(^MSj^S=&^ 
[08] *:^WCD?gB^a^^ODi>-;U/N*^^->^^-r0T 

[010] ^^WcDfg^^^cDmiSgiBllOi' 3- h;^ 
[011] *^WC9?^^B^^-cD^2^«C^ttfc^5- 

[012] *^gg©^^^^^^i:^¥3^eo?^ffi^^cr)^gE^^ 

A^«D ® JSn 0 X' ab -5 „ 
[01 3] *^l?oSJt:^^(r*3it?., 0 
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[014] -<l^^O^iimtt?gErB*^®»rM0^^-r 
0T?abSo 

[015] *^?gc7)?gES^^cD^iaffi®SJtXg^:5% 

•r0-efeSo 

[01 6] ^^m(D^^i^^<Dm2mm(Dm&x^^m 

I a. 1 b nm^^mrn 

10 2 TV^^-n-hfl 
3 *7-7-f;U5' — 
■ 4 TJB^tS 

5 ') rm 

6 a. 6 b 

7 a. 7 b Wtt^ffi 
8a. Bb i/s-h E&itS 

9 a .■ 9 b ISM^^m 

10 a. 10b Elfi]® 

I I mmy^-x 

20 1 2 

1 3 ^b^bA 

1 4 iijte 

2 1 ^ihSiJ 
2 2 ftAP 

2 3 

3 1. 3 2 wLmnm 

3 3 A-y Ka5 

4 1 w.m 

42. 43 il 



[01] 



A 


















[04] 



w 



B 



il 
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